Introduction
This document presents the preliminary report of the research project entitled "Innovative technological capability in firms of the tourism sector: a study of tourist class hotels in the city of Rio de Janeiro during the 1990-2008 period". This research project is being undertaken by the Getulio Vargas Foundation's (FGV) Brazilian School of Public and Business Administration (Ebape) under the Research Programme on Technological Learning and Industrial Innovation Management in Brazil, as part of the Pronex Tourism Research Project.
The reason for performing this study is first of all our limited, or insufficiently clear, understanding of the concept of innovation applied to the service sector, particularly to the tourism segment. Secondly, although there are several studies of innovation in the service sector from a knowledge economy, dynamic capabilities and globalized competition perspective, a significant part of these studies examine services innovation in technologically advanced economies such as the United States, United Kingdom, Spain, Finland and Germany (Tidd and Hull, 2003) .
However, there is a dearth of studies of the development of an innovative technological capability in service activities in developing countries, especially at the organizational level (Figueiredo, 2007) . This lack of an understanding of the real industrial dynamics of the services sector in developing economies prevents researchers from providing appropriate recommendations for corporate management and those responsible for formulating government policies (Bell, 2006) . Thus, this research project's aim is to undertake a wide-ranging examination of innovation processes that can be applied or related to service activities and present recommendations that contribute to increasing the tourism sector's level of competitiveness.
This preliminary report is organized in nine sections. Following this introduction, section two presents the project's overall aim, the analytical model applied in the study and the strategy and planning adopted to develop the project. Section three presents a brief description of the tourism sector in Brazil and the city of Rio de Janeiro. Sections four and five presents the main concepts related to technology, technological capability and innovation. The preliminary version of the framework that will be used to identify technological capability levels is described in section six. Section seven contains a brief discussion of the sources of technological capability accumulation and section eight presents the framework that will be used to identify the types and characteristics of the learning mechanisms used by firms in the sample. Lastly, section nine presents some final considerations regarding the project.
The objective of this project
This project's objective is to apply and evaluate an analytical model of technological capability and underlying learning processes, as well as examine the path of innovatory technological capacity accumulation in tourism sector firms, and the impact of the learning processes developed by these firms on technological capability levels achieved during the 1990-2008 period. The study specifically examines 10 hotel firms, located in the touristic destination of the city of Rio de Janeiro.
The analytical model and design of the project
This research project's analytical model examines the relation between innovative capability accumulation and underlying learning processes during the 1990-2008 period in tourist class hotel firms located in the city of Rio de Janeiro. The project's analytical model is presented in figure 1. Applying this model is expected to contribute to a better understanding of the development of an innovative capacity in service companies, specifically in hotel firms of the Brazilian tourism sector. Sections four, five and seven of this report present a brief account of the concepts related to the elements of the proposed analytical model. The frameworks used to gather empirical evidence are presented in sections six and eight.
Project strategy and planning
The research project proposal involved three phases covering a 12-month period, from September 2009 to August 2010. The first phase, which has already been completed, was devoted to a study of the tourism sector in Brazil and the world, in order to understand those features and characteristics of the hotel operation's main activities that have the most significant innovative impact. This study was performed by reading the sector-related literature, consulting firm and trade association websites and through interviews with members of professional associations and tourism sector specialists. A framework was also developed during this phase in order to identify hotel firms' operational and innovative technological capability levels. Furthermore, the research defined a framework to examine the main learning processes undertaken by the firms in the sample.
During the second phase, the pilot work, interviews will be held with hotel sector specialists, as well as some hotel firm managers (general and operational managers) in order to gain a deeper understanding of hotel operations in Brazil and Rio de Janeiro, and assess and adjust the framework developed during the first phase of the project. The research will also define and prepare the final learning process-related data gathering tools.
Finally, the project's third and final phase will involve interviews with managers and other hotel firm professionals as well as the application of the other data-gathering tools to prepare the analysis stage. When the interview and data-gathering process has been completed, the research will perform qualitative and quantitative analyses in order to develop the project's final report. During this phase, around 10 hotels located in the city of Rio de Janeiro will be consulted to arrange interviews with general, operational, food and beverage, entertainment and leisure and administrative area managers, as well as other professionals linked to hotel operation-related activities.
The tourism sector in Brazil and the city of Rio de Janeiro
According to the World Tourism Organization (2008), Brazil is the second international tourist destination in Latin America. In 2008, the country received 5 million tourists (Embratur, 2009 ) who spent US$ 5.8 billion, a 16.8% increase over 2007 (CET, 2008) . The tourism sector accounted for 3.2% of total income generated by exports of goods and services and 7% of direct and indirect employment in the Brazilian economy. (MTur, 2007) . The sector's foreign exchange revenues are shown below (figure 2).
The tourism sector's generation of revenues and jobs is heavily concentrated in the country's Southern and Southeastern regions, with Rio de Janeiro occupying second place in the country as a whole in terms of gross revenues (figure 4). The following services account for the larger part of net operating revenues: food (35.19%), air transport (22.94%), auxiliary transport (14.64%) and leisure and entertainment (11.99%), as shown in figure 5 . The hospitality sector occupies fifth place with an 8.31% share of net operational revenues, or US$ 260 million, according to data for 2003 (IBGE, 2005) . The mean of accommodation activity encompasses the firms that provide reception and accommodation for tourists and visitors in general -the hotels, resorts, inns and temporary rental accommodation. There are an estimated 25 thousand mean of accommodation in Brazil, of which 5.324 are currently registered with the mnistry of Tourism. Hotel networks are composed of 789 business groups, with domestic networks accounting for 55.90% of mean of accommodation and international networks for 44.01% (MTur, 2009) . The hospitality sector generates 240.000 jobs in the domestic market. It is also a sector that concentrates the resources developed in the actual region where tourism tales place (figure 7), thus helping to improve income distribution and foster social development (MTur/Sebrae/Fife, 2006). Total impact on employment, production value and value added (in %) The city of Rio de Janeiro is one of the world's main tourist destinations, with a powerful brand and image abroad, and is undoubtedly Brazil's main domestic tourist destination. ( figure 8 ). This reality is evidenced by the diversity and quality of its world class hotel network, the configuration of its network of tourist agents with their close links with major emitting countries, and the fact that it is served by the world's main airlines, who have established the city as South America's main tourist hub. Indeed, according to Brazilian Tourism Institute (Embratur), the state capital is the main gateway for foreign leisure tourists entering the country. 1991 1992 1993 1994 1995 1996 1997 1998 1999 The stability of foreign passenger arrivals and the increase in domestic passenger arrivals, showed in figure 9, reflect the growth of domestic tourism in the Brazilian market and the importance of the city of Rio de Janeiro as a domestic destination.
As shown in figure 10, foreign tourists travel to Rio de Janeiro for leisure (53.1%), followed by business and events (28.5%), and the most sought after touristic segments are sun and beach (44.6%), culture (22.1%) and nature, ecotourism or adventure (20.6%) according to database of Economic Research Institute Foundation (2005) (2006) (2007) and the Competitiveness Study of Destinations that Induce Regional Tourism (2009). In 2007, the main emitting countries for the city of Rio de Janeiro, were the United States (22.5%), France (8.1%) and Argentina (6.9%) (MTur, 2007) . paulo n. FiGueiredo • Saulo GomeS • roberto FariaS gional tourism from the states of São Paulo, Minas Gerais and Espírito Santo, the same study reveals that a total of 50.9 million internal trips were made in 2005. Rio de Janeiro is one of the country's most important states in terms of domestic receptive tourism, totaling 8.7% of domestic demand. Table 1 shows the main means of accommodation used in domestic tourism, with hotels, inns and resorts taking second place, a factor which confirms their importance in percentage terms -20.8% in 2005 -and highlights their growth potential in the hospitality sector. 
Technological capability at the organizational level
According Pavitt (1987) , technology should be understood as a quantum of knowledge retained by people and organizations, with knowledge being the outcome of experience accumulated in projects, production and process development and improvement. This knowledge is mostly tacit and is not formerly recorded or documented in manuals, norms, technical publications or information systems From an individual perspective, tacit knowledge is what certain people know how to do, but find it difficult to describe how they do it. This knowledge may be observed in the work of a kitchen chef or a concierge, whose results are achieved not only by applying recipes or manuals but are also due to experience acquired over time. At the organizational level and from a technological and corporate perspective, knowledge is both tacit and codified.
This knowledge, or technology, is conceived, developed and modified within specific organizational contexts, besides residing or accumulating in resources and components such as techno-physical systems, organizational and management structures and systems, in people, and in company products and services. The stock of resources that enables one or more organizations to perform technological activities in an independent fashion is entitled technological capability (Figueiredo, 2009) .
Thus, technological capability is defined as a stock of knowledge-based resources that is stored in four components (Bell and Pavitt, 1993, 1995; Figueiredo, 2001 Figueiredo, , 2009 :
supplied and commercialized by the firm based on its techno-physical systems, people and organizational system. Products and services should not be regarded merely as the "results" of the other three components. They express part of the firm's technological capability.
It should be observed that there is an inseparable relationship between the four components (figure 12), indicating that technological capability is intrinsic and specific to a firm or country. However these four components vary as to their degree and order of importance. In the context of developing countries like Brazil, the "human resources" and "organizational and management systems" components are more important than techno-physical systems and products and services. Technical-physical systems (machines, equipment and software) are available in the market and can be purchased by firms. However, organizational systems (due to the specificity of organizational routines) and human resources are not easily tradable. These components must be developed internally and require corporate management's special attention and effective efforts (Figueiredo, 2009 ). Depending on their level of technological capability accumulation, firms may perform activities involving the use or operation of technologies that are already available in the market (operational technological capabilities), or modify existing technologies and generate new service production technologies (innovative technological capabilities). Thus, regarding the technological capability to undertake a specific activity, at both firm and country level, it is important to identify the type (production/operation or innovation) and what degree or level has been attained (Bell, 1982; Figueiredo, 2004 Figueiredo, , 2009 . Moreover, from an organizational or country strategy point of view, it is important to observe the manner and speed with which firms and institutions build and accumulate their technological capabilities, especially their innovative capability. Organizations' firm commitment to the accumulation of technological capabilities is a determining factor in enhancing their competitive and innovative capability in the sector in which they operate.
The nature of innovation, its characteristics and particularities
This study, in line with the concepts developed by Joseph Schumpeter (1911, reported by Figueiredo, 2009 ), defines innovation, in general, as the introduction of new products, production processes, opening up of new markets, development of new sources of raw material and other input supplies, creation of new market structures, that pay for the original investment in their development as well as providing additional returns. Thus, innovation involves more than just creativity, but also embraces the development of new products, services, processes or institutional arrangements.
Various perspectives on innovation in services
As argued by Hjalager (2010) , most studies of innovation in tourism depend on exploratory and qualitative cases (Kumar, 2008; Klemente and Yu, 2007; Novelli, 2005; Orfila-Sintesa and Crespi-Cladera, 2004, 2007; Alves, 2009; Hall, 2009) . Although firms in the touristic services sector innovate, their research and acquisition of knowledge for the innovation process is still undertaken quite informally and they have only a limited understanding of the innovative technological capability acquisition process. Our knowledge of the dynamics of innovation processes in tourism firms is incomplete.
Knowledge management itself is still not considered to be a significant discipline in business tourism. Businessmen and managers in the tourism sec-paulo n. FiGueiredo • Saulo GomeS • roberto FariaS tor state that they are too busy to innovate and do not have qualified personnel (Hajalager, 2010) . Although the results presented by studies of policies towards tourism are taken into account in research on innovation in the sector, there is a need to reemphasize the production of academic knowledge and its dissemination and application in the market. Aligned with the Schumpeterian perspective, exploratory studies of tourism define innovation as the creation of new possibilities for adding value to the product, focusing not only on the product itself or product process innovation, but also the market and organizations (Martínez-Ros and Orfila-Sintes, 2009).
When analyzing the innovation process in tourism sector industries, the literature highlights two difficulties: on the one hand the fact that innovation theory has been based essentially on the analysis of technological innovation in manufacturing industry, and on the other, the specific properties of service activities, especially the nature of production, which makes it particularly difficult to measure its productivity (Orfila-Sintes, 2009).
These services have specific characteristic that differentiate them from manufactured products (chart 1).
c h a r t 1
Main characteristics identified during the provision of a service Characteristic Description intangibility after "consuming" a service there is no physical manifestation of what has been supplied. customers do not possess anything tangible as a result of buying the service. For example, after a customer has consumed a service like air transport, he/she is left at the destination with nothing physical (besides the ticket) to show for the expenditures. perishability Given their simultaneous consumption and production, services are perishable and cannot be "stored" in a format for subsequent delivery.
heterogeneity each service encounter is somewhat unique and the particular service that is being purchased is not produced (for verification by the customer or another person) before the consumption date. moreover, personalization creates heterogeneity in the customer and produces expectations.
Simultaneity
Services are simultaneously produced and consumed. customers are, thus unable to see or try out the actual service they will receive before delivery. most services are also consumed in the same locality where they were produced. transferability customers may develop expectations regarding service that they transfer to all sectors.
cultural specificity customers and service providers are inclined to have cultural expectations and values that will affect their respective interpretations of the service encounter. Thus, the literature indicates certain characteristics of the innovation process in tourism service activities:
A broader perspective on innovation
The understanding of innovation has evolved over the years, in tandem with changes in the nature of technological knowledge and the way it is managed. There are various kinds and degrees of innovation. It may emerge initially during simple activities, as a copy, imitation or experimentation, or in more complex and sophisticated activities, that involve research and development (R&D). Thus innovation should be understood as a process and not as a series of isolated events.
The various types and degrees of innovation range from the most basic ones, involving small changes in processes and equipment/systems, based on the imitation or copying of existing technologies that are new to the firm, to paulo n. FiGueiredo • Saulo GomeS • roberto FariaS incremental changes, involving more sophisticated changes or the introduction of new processes for the market in which the firm operates, and finally the so-called radical changes, where firms introduce new concepts to the world market (Figueiredo, 2009) .
The current perspective on innovation involves the implementation of integration systems and network operating models, in which firms develop close links with customers and suppliers, form joint ventures and establish collaborative research groups and marketing arrangements etc. The emphasis is on corporate flexibility, the speedy development of new products and processes, as well as a focus on quality and other non-price factors (Rothwell, 1994) .
Characteristics of the innovation process
As mentioned above, innovative activities are the outcome of an innovation process. According to Dosi (1988) , the innovation process has the following properties:
Firstly, the innovation process is characterized not only by the prior lack of information but also by the impossibility of identifying the consequences and results of research and experimentation activities, such that technological innovations are the product of a trial and error process.
The second characteristic of the innovation process is the growing use of scientific advances and discoveries as technological opportunities. Although science was originally primarily concerned to explain the nature's phenomena, it gradually began to also devote itself to explaining issues related to machines and processes created by the man himself. As from the end of the 19 th century, technology began to make significant use of science, leading to the development of new machines, processes and products based on the advances of scientific knowledge, a chronological inversion of the chain linking science and technology. Science goes to meet the technology not only to specific findings, but also with the increasingly wide use of research in solving problems of the productive sector (Figueiredo, 2009) .
The third property concerns the increasingly important role of organizational arrangements in fostering an innovative environment, as opposed to the traditional view that innovation is only generated by a few individuals or specialized organizational units.
Also highlighted is the importance of "informal" problem-solving activities, catering to user specifications and small changes to meet distinct needs. These activities are usually performed on a "learning-by-doing" and "learningby-using" basis.
The last property involves the cumulative nature of the innovation process, characterized as a continuous learning process, where the nature of technologies in use defines the directions of technological change. Thus, the capacity to realize technological advances is a function of the technological levels already attained by the organization. However, the appearance of radical innovations does not destroy prior knowledge.
The innovation process also varies according to economic sectors, and these specificities prevent meaningful comparisons between firms in different sectors. Naturally, these differences determine the nature of the innovation process inside firms. Thus, there are differences in the degree of difficulty and complexity of the innovation process' technological capability.
A technological capability framework for hospitality industry: hotel service firms
This study adopts the strategy of measuring technological capability according to types and levels. The framework presented in chart 4 divides technological capability levels into operational capabilities and innovation capabilities, at firm level.
The framework also identifies four technological functions, representing the groups of activities that were regarded as essential and able to incorporate the most significant innovation levels in the firms to be examined.
The framework proposed encompasses the following technological functions (chart 2). Description of technological functions related to the framework applied to hospitality industry
Technological function Description
Services, governance and hospitality room reservation registration, guest registration, customer service, internal and external communications for guests and related services, control of products and services with room access, visual control of entry and exit of guests and visitors, concierge and governance services.
entertainment, leisure and business development, coordination and organization of leisure activities, meetings and conventions, specific stock control, preparation of acceptance and quality reports and specific training for leisure and entertainment services.
Food and beverage operations management of food and beverage activities, organization of banquets, kitchen, pantry and bar management, production of meals, catering to requests for food, knowledge of beverages and their storage and production.
hotel services management human resources management, education and training, internal and external communications services (tic), management of inputs and products used in hotel operations, purchase of goods, preventive and corrective maintenance, budgeting and auditing processes, capturing customers, market surveys, advertising of goods and services, sales, discounts and promotions.
The technological capability framework has five technological capability levels (chart 4) for each function defined in chart 3. The first two levels (one and two) represent the capability to perform activities that are routine or based on an existing and consolidated technology. The three other levels correspond to innovative capabilities, with the first (level three) corresponding to activities that are able to generate innovations at firm level, the second (level four) encompassing activities that generate innovation at the regional or national level, and the last level (level five) representing the firm's innovative capability at a world level. Framework for the measurement of technological capabilities in hotel firms 
Sources of technological capability accumulation
The accumulation of technological capacity, whether at the operational or innovative level, requires firms' systematic development of learning processes (Figueiredo 2003 (Figueiredo , 2009 ), which can be divided into four types:
The impact that learning processes may have on technological capability accumulation may be identified in terms of four characteristics: variety, intensity, functioning and interaction.
Variety is measured here in terms of the existence or lack of a whole process and other subprocesses derived from it (the standardization process). The variety is measured not only among the four learning processes, but also within them.
Intensity represents the frequency with which learning processes are created, up-dated, used and perfected over time. Intensity is important becau-paulo n. FiGueiredo • Saulo GomeS • roberto FariaS se: it can assure a constant flow of external knowledge to the firm; can lead to a better understanding of the technology acquired and the principles inherent to internal knowledge acquisition processes; and can assure the constant conversion of individual learning into organizational learning and therefore its routinization.
Functioning involves the way learning processes operate over time. Although the intensity of processes may be continuous, they may not function well. They may function well initially but deteriorate over time. Functioning may contribute to increasing and/or decreasing "variety" and "intensity".
Interaction is the way different learning processes mutually influence each other. For example, a knowledge socialization process (an internal training program) may be influenced by an external knowledge acquisition process (a training program abroad).
Framework to examine technological capability accumulation sources
Intraorganizational learning processes will be examined in this study as one of the key sources for capability building and accumulation. The assessment of learning processes will be performed using the framework presented in chart 5. Source: Figueiredo (2001 Figueiredo ( , 2003 . 9. Final considerations Kumar, Kumar e Grosbois (2008) emphasizes that the main recommendation for hospitality organizations interested in developing their technological capability through innovation is to concentrate on supporting a learning culture. Management skills, project management, an organizational learning culture and government support are fundamental for developing a technological accumulation capability. We perceive that people have an important role to play in the development of technological competencies in the hospitality industry, a characteristic that, as various analyses have shown, is shared with other service sectors. Thus, this project's aim is to provide evidence and recommendations so that the city of Rio de Janeiro's tourism sector can increasingly strengthen its competitive capacity and also provide other Brazilian regions with a methodology to assess their innovative capability, thus helping them to prepare corporate strategies and develop new policies designed to support their local hospitality sectors.
